Background: The inequity of healthcare utilization in rural China is serious, and the urban-rural segmentation of the medical insurance system intensifies this problem. To guarantee that the rural population enjoys the same medical insurance benefits, China began to establish Urban and Rural Resident Basic Medical Insurance (URRBMI) nationwide in 2016. Against this backdrop, this paper aims to compare the healthcare utilization inequity between URRBMI and New Cooperative Medical Schemes (NCMS) and to analyze whether the inequity is reduced under URRBMI in rural China. Methods: Using the data from a national representative survey, the China Health and Retirement Longitudinal Study (CHARLS), which was conducted in 2015, a binary logistic regression model was applied to analyze the influence of income on healthcare utilization, and the decomposition of the concentration index was adopted to compare the Horizontal inequity index (HI index) of healthcare utilization among the individuals insured by URRBMI and NCMS. Results: There is no statistically significant difference in healthcare utilization between URRBMI and NCMS, but in outpatient utilization, there are significant differences among different income groups in NCMS; high-income groups utilize more outpatient care. The Horizontal inequity indexes (HI indexes) in outpatient utilization for individuals insured by URRBMI and NCMS are 0.024 and 0.012, respectively, indicating a pro-rich inequity. Meanwhile, the HI indexes in inpatient utilization under the two groups are − 0.043 and − 0.028, respectively, meaning a pro-poor inequity. For both the outpatient and inpatient care, the inequity degree of URRBMI is larger than that of NCMS. Conclusions: This paper shows that inequity still exists in rural areas after the integration of urban-rural medical insurance schemes, and there is still a certain gap between the actual and the expected goal of URRBMI. Specifically, compared to NCMS, the pro-rich inequity in outpatient care and the pro-poor inequity in inpatient care are more serious in URRBMI. More chronic diseases should be covered and moral hazard should be avoided in URRBMI. For the vulnerable groups, special policies such as reducing the deductible and covering these groups with catastrophic medical insurance could be considered.
Introduction
Amartya Sen once noted that "health is the necessary basis for people to realize other capabilities". Healthcare service, as the post intervention in diseases, is the last "safety net" to guarantee health, and the equalization of healthcare utilization is an important approach to guarantee health equity [29] . Since the reform and opening up of China, the medical industry and technology have developed rapidly, which also led to an increase in medical expenses. As a result, the inequity in healthcare utilization has also intensified among people of different income groups. Compared to high-income groups, lowincome groups have a higher need for healthcare services due to their poor health status [20] . But constrained by income, the healthcare utilization for lowincome groups is much less than that of high-income groups.
In China, the inequity in healthcare utilization is more serious in rural areas because there are a large number of low-income groups there [23] . Moreover, for lowincome groups, a low level of healthcare utilization can consume most of their wealth, so some of them dare not see a doctor when they are ill. To reduce the inequity in healthcare utilization in rural areas, the Chinese government established the New Cooperative Medical Scheme (NCMS) for rural populations in 2003. By bearing a portion of the medical expenses of the insured, NCMS aims to reduce the economic barriers in healthcare utilization and to improve equity of healthcare services for rural populations regardless of individual socioeconomic factors such as marital status, education and income.
Although the coverage of NCMS has been above 90% since 2008, its services coverage and financial protections are less than those of the Urban Resident Basic Medical Insurance (URBMI) available to the urban populations. According to statistics, "urban residents per capita healthcare expenditure paid by medical insurance is around three times as much as that of the rural residents in 2012". 1 The segmentation of the urban-rural medical insurance scheme has become a main factor that caused the urban-rural inequity in healthcare utilization and it is hardly to ensure the healthcare demands of low-income groups in rural areas [24] . This will be harmful to the implementation of rural revitalization strategies and poses a serious threat to social stability in that China is in a critical period of social and economic transformation.
Therefore, the integration of urban-rural medical insurance has gained governmental attention since 2008, and the government established the Urban and Rural Resident Basic Medical Insurance (URRBMI) based on NCMS and URBMI to make residents participate in the same medical insurance regardless of household registration. In 2016, the central government announced that the URRBMI was gradually implemented nationwide in China. Against this backdrop, comparing the inequity in healthcare utilization between URRBMI and NCMS can provide important information for the implementation and development of URRBMI.
Previous studies have revealed that inequity in healthcare utilization exists widely in the world [4, 6, 16] . Apart from inequity between countries, it also exists between regions within one country [1, 3, 21, 25] . The influencing factors of inequity in healthcare utilization are different because of differences in the economy, medical insurance systems and cultures between countries and regions. In previous studies, scholars investigated the relationship between income and the inequity in healthcare utilization, and they found that the inequity is prorich in both developed and developing countries, causing an interest transfer between the rich and the poor [4, 6, 17] . Some scholars have also taken other socioeconomic factors into consideration, and they found that factors like medical insurance can also influence the inequity in healthcare utilization [2, 24] .
Theoretically, medical insurance can reduce inequity as it provides a financial support in healthcare utilization and covers a large proportion of medical expenses for low-income groups. In China, although medical insurance schemes are a major payment system for healthcare utilization, there are conflicting opinions about the relationship between medical insurance and healthcare utilization inequity. First, some of the studies claim that the implementation of medical insurance narrowed the gap of healthcare utilization [11] [12] [13] ; second, others argue that medical insurance failed to reduce the degree of inequity in healthcare utilization [17, 18, [26] [27] [28] 31] , and some scholars also found that medical insurance has intensified the inequity of healthcare utilization instead of narrowing it [2, 23] .
The reason that medical insurance fails to reduce healthcare utilization inequity is that the top-level design of the Chinese medical insurance system pays more attention to economic efficiency during the period of primitive accumulation of capital. Studies have shown that the income gap, the fragmentation management of medical insurance and the difference in medical insurance benefits have become the main factors of healthcare utilization inequity [8, 9, 14, 15, 24] . In China, the urban-rural segmentation of the medical insurance system ensures that the rural population experiences lower medical insurance benefits than the urban population. Meanwhile, the proportion of low-income groups in rural areas is higher than that in urban areas. As a result, NCMS cannot meet the healthcare demands of low-income groups and improve the healthcare utilization inequity completely in rural China.
The aim of URRBMI is to provide the same services coverage and financial protections to both urban and rural residents. We assume that the healthcare utilization inequity in rural areas will be reduced as URRBMI improves the medical insurance benefits of rural populations. Referring to URRBMI, some studies found that the opportunity inequity of healthcare utilization was reduced in URRBMI [13] , and it also promoted the healthcare utilization of the insured [7, 14, 19, 30] . Meanwhile, other studies implied that the effect of URRBMI on outpatient and inpatient care utilization is not significant [22] and that the rural regional difference in medical insurance benefits still exists under URRBMI [10, 22] .
In summary, the previous studies have analyzed the influence of socioeconomic factors on the inequity of healthcare utilization comprehensively, and most of them employed the Concentration Index (CI) to quantify the degree of inequity. Moreover, they also revealed the profound reasons for the healthcare utilization inequity in rural areas by analyzing the urban-rural segmentation of medical insurance, which provided a reference for this article. However, few of them focus on the healthcare utilization inequity in rural areas under URRBMI. Although Ma Chao et al. measured the opportunity inequity of healthcare utilization between urban and rural areas after the integration of urban-rural medical insurance, their research was only limited to three counties in Jiangsu Province of China and did not analyze the inequity within rural areas [13] .
Based on the existing studies, this paper analyzes the relationship between URRBMI and the inequity of healthcare utilization in rural areas by comparing the inequity in healthcare utilization under URRBMI and NCMS. Theoretically, the degree of inequity in URRBMI will be lower than in NCMS in that the services coverage and financial protections of URRBMI are better than those of NCMS, but the assumption needs to be verified by data analysis in the next section. This paper is organized as follows:
First, as the fact that healthcare utilization is mainly affected by health status and socioeconomic factors, we use the chi-square test to make a comparison of differences in healthcare utilization and other influence factors among the individuals who were insured by URRBMI and NCMS.
Second, as the dependent variables in this paper are discrete, and the inequity in healthcare utilization is income-related, the binary logistic regression model is employed in this paper to analyze the differences in healthcare utilization among different income levels under the two medical insurance schemes.
Third, the concentration index (CI) and horizontal inequity index (HI index) are used to quantify the degree of inequity in healthcare utilization under the two groups, the decomposition of the concentration index is used to present the contribution of each independent variable to the concentration index.
Methods

Data source
The data analyzed in this paper are from the China Health and Retirement Longitudinal Study (CHARLS) in 2015.
2 This is a high-quality micro database about individuals who are aged 45 and above in China, and the database was established by the National Development Research Institute of Peking University. These data cover around 12,400 households and 23,000 respondents in different regions of China by using the method of population proportion sampling (PPS), and 450 communities of 150 counties in 28 provinces were interviewed in this investigation. Therefore, these data have a good sample representation. The data questionnaire contains information about individuals' demographics, health status, healthcare utilization, medical insurance, family structure and income. According to the household registration status, there are 12,426 rural respondents in the 2015 CHARLS data, and the respondents studied in this paper are individuals who were insured only by URRBMI or NCMS. After removing the study subjects with missing variables data, those who changed the household registration (having a rural household registration but participating in URBMI) and whose per capita household income was less than 0, the final effective sample size was 9002. All respondents were weighted by sampling probability.
Measurement of healthcare utilization, health needs and socioeconomic factors
In general, healthcare utilization includes outpatient and inpatient care. Based on the characteristics of the selected data, this paper selects "outpatient visit in the last month" and "inpatient visit in the last year" as indicators to measure healthcare utilization. In addition, referring to previous studies, health need factors include gender, self-assessed health and chronic morbidity; socioeconomic factors include education level, per capita household income, living areas and community. The detailed definition of variables can be seen in Table 1 .
Statistical analysis
First, this paper uses the chi-square test to examine whether there are significant differences in healthcare utilization and other influence factors among individuals insured by URRBMI and NCMS.
Binary logistic regression
Since the dependent variables are discrete and the inequity in healthcare utilization is income-related, we employed binary logistic regression to analyze the differences in healthcare utilization among different income levels under the two medical insurance schemes. The marginal effect estimated in this model will be used to decompose the concentration index in the next part. The model is as follows: 
Measurement of healthcare utilization inequity
The Concentration Index is employed to quantify the inequity degree of healthcare utilization relating to socioeconomic characteristics, reflecting the changes in the distribution of healthcare utilization among different socioeconomic groups [4] . The Concentration Index can be given by the following equation:
C is the Concentration Index; y i represents the status of healthcare utilization of individual i; r i indicates the scoring rank of income of individual i; and μ is the mean of healthcare utilization. The Concentration Index is defined as twice the area between the concentration curve and the line of equality. 3 In the graph of the concentration curve, the diagonal is the line of equality. The value of the Concentration Index ranges from − 1 to 1. In addition, if the concentration curve coincides with the diagonal, the value of the Concentration Index is 0, meaning that there is no healthcare utilization inequity; if the concentration curve is above the diagonal, meaning the value of the Concentration Index is negative, there is pro-poor inequity in healthcare utilization; if the concentration curve is below the diagonal, meaning the value of the Concentration Index is positive, then the healthcare utilization is concentrated among the rich.
The concentration index indicates the overall inequity in healthcare utilization. However, healthcare utilization is influenced by a variety of factors, including health needs and socioeconomic factors. The World Health Organization defines the equalization of healthcare utilization as "People who have similar health needs should have the same healthcare utilization", which indicates that differences in healthcare utilization caused by different health status is reasonable. Therefore, this paper employs the horizontal inequity index to quantify the healthcare utilization inequity caused by the differences in socioeconomic factors, rather than the differences in health needs. By decomposing the concentration index, the contribution of health needs and socioeconomic factors to the inequity of healthcare utilization can be measured separately. The horizontal inequity index can be obtained by subtracting the The respondents' address is in town center or combination zone between urban and rural or city zone = 1; Others = 0 contribution of health needs from the total concentration index, and the absolute value of it measures the degree of inequity. The specific definitions of variables are shown in Table 1 . The decomposition formula of the concentration index is:
C is the total concentration index; y is the mean of healthcare utilization (including outpatient care and inpatient care), x j and z k are the mean values of x j and z k , respectively; C j and C k are the concentration index of the health needs and of the socioeconomic variables, respectively; and GC u is the concentration index of the error term. The first part of the formula represents the contribution of health needs to inequity, and the second is the contribution of socioeconomic factors. Table 2 shows the results of the Chi-square test. As shown in the table, 3593 individuals are insured by URRBMI and 5409 are insured by NCMS. 4 The differences in healthcare utilization between the two groups are not significant, and the individuals who are insured by NCMS show greater health needs, but the differences are also not significant. However, there are significant socioeconomic differences (education, per capita household income and region) between the URRBMI insured and NCMS insured. Specifically, the socioeconomic status of the population insured by URRBMI is better than that of the population insured by NCMS, especially in per capita household income.
Results
Descriptive analysis
Binary logistic regression analysis
Before measuring the inequity of healthcare utilization, we used binary logistic regression to explore the influence of income on healthcare utilization. Table 3 and  Table 4 present the logistic regression results on outpatient and inpatient care, respectively. In terms of outpatient care, there are no statistical disparities among the different income levels in URRBMI. However, among the individuals who are insured by NCMS, the highincome groups tend to have significantly higher healthcare utilization. With regard to inpatient care, as Table 4 shows, there are no significant disparities among different income groups, regardless of the medical insurance schemes. Besides, compared to the highest income groups, the lowest groups show greater utilization of inpatient care, although it is not significant. For other control variables, the health status of individuals who are insured by both insurance schemes has a significant influence on healthcare utilization. The marginal effect estimated in this part was used for the decomposition of the concentration index, and all values were weighted by the sampling probability. Table 5 shows the concentration index of healthcare utilization among the individuals insured by the two medical insurance schemes. The concentration index of outpatient care in URRBMI is positive but small, indicating a tendency of pro-rich inequity in outpatient care, and the concentration index of inpatient care in URRBMI is negative, indicating a pro-poor inequity in inpatient care. In NCMS, both outpatient and inpatient care are negative, which means that they are concentrated in the poor. However, the values in Table 5 represent the concentration index of healthcare utilization that is influenced by health needs and socioeconomic factors, which not fully reflect the inequity. We then make a decomposition of the concentration index in the next part. Table 3 and Table 4 have shown the marginal effect of the independent variables that is estimated from the binary logistic regression, which is used to decompose the concentration index of healthcare utilization in Eq. 3. Table 6 and Table 7 show the contributions of independent variables on the concentration index of healthcare utilization in URRBMI and NCMS, and the percentage of each variable's contribution to the concentration index is also included. From Table 6 , we can see that per capita household income shows the greatest contribution to the concentration index of outpatient care in URRBMI and NCMS (401.004% and − 199.016%, respectively), and the second largest is self-assessed health (− 243.945 and 95.848%, respectively). With regard to inpatient care, the contribution percentage of per capita household income to the concentration index is also the greatest in URRBMI and NCMS (22.228 and 39.707%, respectively).
Measurement of inequity of healthcare utilization
The horizontal inequity index can be obtained by subtracting the contributions of health needs variables from the concentration index in healthcare utilization. Table 8 shows that the horizontal inequity indexes of outpatient utilization for the URRBMI insured and NCMS insured are 0.024 and 0.012, indicating that there is a pro-rich inequity in outpatient utilization. In other words, with the same need for outpatient care, the rich people utilize more outpatient care than the poor people in both the URRBMI and NCMS groups, and the inequity degree of outpatient utilization in URRBMI is larger than that in NCMS. Differing from outpatient care, with the reported horizontal inequity indexes of − 0.043 and − 0.028, the inequity of inpatient utilization for the URRBMI insured and NCMS insured is pro-poor, indicating that the poor utilize more inpatient care in the two groups. This seems to reduce the inequity that described in the introduction The per capita of household income is divided into five quintiles, 0 ≤ the lowest ≤17; 17 < the second ≤495; 495 < the third ≤2587; 2587 < the fourth ≤9992; and the highest > 9992, unit (Yuan) because of the poor's greater need for healthcare. However, on one hand, the inequity that measured by the horizontal inequity index has been standardized for differences in need and it is only related to socioeconomic factors. On the other hand, excessive utilize healthcare services not only damages health, but also wastes medical resources. Especially in the case of medical insurance sharing a large proportion of hospitalization expenses, the poor are more sensitive to the price of healthcare than the rich, and the pro-poor inequity here can be regarded as the moral hazard of medical insurance. Similarly, the absolute value of the horizontal inequity index of inpatient utilization for the URRBMI insured is also larger than that of the NCMS insured, indicating a larger inpatient utilization inequity for the URRBMI insured.
Discussion
The urban-rural segmentation of medical insurance schemes has become an important factor of healthcare utilization inequity in rural China. To provide better coverage services and financial protection for the rural population and to reduce the healthcare utilization inequity in rural areas, China began to establish Urban and Rural Resident Basic Medical Insurance (URRBMI) based on Urban Resident Basic Medical Insurance (URBMI) and the New Cooperative Medical Scheme (NCMS) nationwide in 2016. Against this backdrop, it is worth analyzing the changes in inequity in healthcare utilization after the implementation of URRBMI. Using the national representative data from the China Health and Retirement Longitudinal Study (CHARLS) that was conducted in 2015, this paper compares the inequity of healthcare utilization between the URRBMI insured and the NCMS insured in rural China. The results reveal that there is no significant difference in healthcare utilization under the two medical insurance schemes. When comparing the inequity under the two medical insurance schemes, we find that the richest utilize more outpatient care in URRBMI, but the difference is not significant. Besides, in the NCMS group, the high-income group tends to utilize significantly more outpatient care. The horizontal inequity index (HI index) also shows that there is a pro-rich inequity of outpatient care in both the URRBMI and NCMS groups and that the HI index The dy/dx in brackets indicates the marginal effect; * p < 0.10; ** p < 0.05; *** p < 0.01; The CI is confidence interval of URRBMI is larger than that of NCMS; the result is similar to Chen's study, which also found that the individuals insured by NCMS have a pro-rich inequity in outpatient utilization [3] . The reason may be related to the characteristics of medical insurance policy in China.
As the main aim of NCMS is to reduce the financial barriers in hospitalization and the critical diseases of outpatients, and the URRBMI in rural China was established on the basis of NCMS, so its reimbursement policy also places a higher emphasis on inpatient care initially. The individuals who are insured by URRBMI and NCMS in rural China need to pay most of their outpatient fees. Besides, the high-level hospitals mean better quality of healthcare, so people are more inclined to seek healthcare in high-level hospitals if it is possible. As a result, the individuals who are insured by URRBMI tend to seek outpatient care in high-level hospitals because they think the URRBMI has a higher benefit, which leads to higher medical expenses and a serious pro-rich inequity [5] . For the individuals who are insured by NCMS, most of them seek outpatient care in village clinics. Although the expenses of outpatient care are lower overall, some lowincome populations still cannot afford of them. In terms of inpatient utilization, binary logistic regression shows no significant difference among different income levels in both URRBMI and NCMS. However, the horizontal inequity index (HI index) reveals the inequity behind it, that pro-poor inequity exists in inpatient utilization under the two medial insurance schemes, indicating that the poor utilize more inpatient care than the rich. The absolute value of the HI index in URRBMI is larger than the absolute value in NCMS, meaning that the degree of inequity of URRBMI is higher than that of NCMS. Additionally, the degree of inequity in inpatient is higher than that in outpatient care. The result on inequity of inpatient care among those insured by NCMS is The dy/dx in brackets indicates the marginal effect; * p < 0.10; ** p < 0.05; *** p < 0.01; The CI is confidence interval. The population that report their health status as excellent in the URRBMI group has not received inpatient care in the past year, so the excellent row has no data (2018) and Pan (2017) , who both found a pro-rich inequity in inpatient care in NCMS [3, 18] . The reason for the pro-poor inequity in our results may be that the NCMS has a high reimbursement rate on inpatient utilization. A large proportion of inpatient expenses can be reimbursed, indicating that the insured face a lower price of inpatient services. In this case, the low-income groups will utilize more inpatient care because they are more sensitive to changes in prices than the high-income groups. In addition, as the aim of URRBMI is to increase the rural residents' medical insurance benefits and to reduce the disparities between urban and rural areas, the central and local governments have arranged lots of resources to finance the URRBMI. Thus, URRBMI has a higher benefit level than NCMS, such as a higher reimbursement rate in inpatient care [7] , that caused a greater pro-poor inequity. It is also important to bear in mind that there is limitation in this paper. Since the implementation of URRBMI is not a 'natural experiment' , it is hardly to avoid the problem of self-selection in this process. Therefore, the results of this paper are statistical analysis rather than 'causal' analysis. Although the PSM method can solve the self-selection problem to some extent by matching the treatment and control groups, it cannot control the unobservable characteristics (such as the willingness of local leaders). Besides, the PSM has several candidate matching methods, such as one-toone, one-to-four, radius and kernel matching et al. If the PSM method was applied, we must use the matched data to calculate the concentration index of healthcare utilization among the treatment and control groups, respectively. Against this backdrop, only the one-to-one method can be applied. However, the results we get will not be accurate because large numbers of samples are deleted, and it is also difficult to test the robustness of the PSM matching effect only by the one-to-one matching. As a result, the 'causal' relationship cannot be attained in this paper. Meanwhile, there are few studies to analyze the inequity of healthcare utilization in Table 6 The contribution of each independent variable to the inequity in one-month outpatient utilization All values are weighted by sampling probability URRBMI and to compare it with that in NCMS. It is reasonable to make a statistical analysis firstly, and the future study could further identify the 'causal' effect between the inequity of healthcare utilization and URRBMI.
Conclusion
This paper shows that inequity still exists in rural areas after the integration of urban-rural medical insurance schemes, and there is a certain gap between the actual and the expected goal of URRBMI. Specifically, compared to NCMS, the pro-rich inequity in outpatient care and the pro-poor inequity in inpatient care are more serious in URRBMI. Thus, comprehensive measures to reduce the inequity should be taken: first, covering more outpatient diseases in URRBMI, especially chronic diseases; second, setting a reasonable reimbursement ratio in inpatient care to avoid the moral hazard in URRBMI; and third, for the vulnerable groups, special policies such All values are weighted by sampling probability. The population that reports their health status as excellent in the URRBMI group has not received inpatient care in the past year, so the excellent row has no data as reducing the deductible and covering them in catastrophic medical insurance could be considered.
Endnotes
1 The data comes from China Statistical Yearbook. 2 Although the Chinese government began to promote the integration of urban-rural medical insurance nationwide in 2016, some provinces have piloted it previously. By 2014, seven provinces such as Tianjin, Qinghai, Ningxia, Guangdong, etc., had completed the integration of urban-rural medical insurance. 3 The concentration curve was first put forward by Wagstaff, and it is used to measure the disparities in health distribution that are caused by different socioeconomic characteristics. 4 In CHARLS 2015, there are only hundreds of rural samples with URRBMI in that some rural respondents do not know that they have covered by URRBMI. Many respondents who have been covered by URRBMI think that they are still covered by NCMS. Besides, URRBMI is implemented at the county level, and the CHARLS provides the respondent's provincial, city and community information. Therefore, when a community has respondents who are insured by URRBMI, we treat all respondents of the community as being covered by URRBMI. Authors' contributions WZW designed the study CYC contributed to the study design, analyzed the data and took the lead in the manuscript writing. PTY helped in the writing of the final draft of the manuscript. LXD supervised the study design. HHW made critical revisions of the final manuscript. All authors read and approved the final manuscript. 
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